
PASSIVͳLINE

WĂŐĞ�ϭϬͲϭϯ

IŶŶŽǀĂƟǀĞ͕ ŽƌŝŐŝŶĂů ůŝŶĞ ŽĨ ĞŶĞƌŐǇͲĞĸĐŝĞŶƚ ǁŝŶĚŽǁƐ ǁŝƚŚ ƉƌŽǀĞŶ ĞǆĐĞůůĞŶƚ ƚŚĞƌŵĂů ŝŶƐƵůĂƟŽŶ 
ƉĂƌĂŵĞƚĞƌƐ͘ AǁĂƌĚĞĚ ǁŝƚŚ ŵƵůƟƉůĞ ƉƌĞƐƟŐŝŽƵƐ ĂǁĂƌĚƐ͘

AĚĚƌĞƐƐĞĚ ĨŽƌ ƉĂƐƐŝǀĞ͕ ǌĞƌŽͲĞŶĞƌŐǇ ĂŶĚ ĞŶĞƌŐǇͲĞĸĐŝĞŶƚ ŚŽƵƐĞƐ͘

PREMIUMͳLINE

WĂŐĞ�ϭϰͲϭϱ

LŝŶĞ ŽĨ ǁŝŶĚŽǁƐ ĐŚĂƌĂĐƚĞƌŝǌĞĚ ďǇ ŚŝŐŚ ƐƚƌĞŶŐƚŚ͕ ŐƌĞĂƚ ƚŚĞƌŵĂů ŝŶƐƵůĂƟŽŶ ƉĂƌĂŵĞƚĞƌƐ͕ ĨƵŶĐͲ
ƟŽŶĂůŝƚǇ͕  ĂƐ ǁĞůů ĂƐ ĂĞƐƚŚĞƟĐƐ ĂŶĚ ŵŽĚĞƌŶŝƚǇ͘

ViƐion



COMFORTͳLINE

WĂŐĞ�ϭϲͲϭϳ

EĐŽŶŽŵŝĐĂů ĂŶĚ ĚƵƌĂďůĞ ůŝŶĞ ŽĨ ǁŝŶĚŽǁƐ ǁŝƚŚ ŐƌĞĂƚ ƚŚĞƌŵĂů ŝŶƐƵůĂƟŽŶ ƉĂƌĂŵĞƚĞƌƐ͕ ĞǆĐĞůůĞŶƚ 
ĨŽƌ ĐŽŶƐƚƌƵĐƟŽŶ ŝŶǀĞƐƚŵĞŶƚƐ͘

ALUMINIUM JOINERY

WĂŐĞ�ϯϲͲϯϳ

WĞ ĂƉƉůǇ ĞǆĐĞƉƟŽŶĂůůǇ ƌĞƐŝƐƚĂŶƚ ƐŽůƵƟŽŶƐ ĨŽƌ ŽƵƌ ĂůƵŵŝŶŝƵŵ ũŽŝŶĞƌǇ͕  ǁŚŝĐŚ ƉƌŽǀŝĚĞ ĚƵƌĂďŝůŝƚǇ 
ĨŽƌ ŵĂŶǇ ǇĞĂƌƐ͘ WĞ ŽīĞƌ Ă ĨƵůů ƌĂŶŐĞ ŽĨ ĂůƵŵŝŶŝƵŵ ƐƚƌƵĐƚƵƌĞƐ Ͳ 

ŝŶĐůƵĚŝŶŐ ǁŝŶĚŽǁƐ͕ ĚŽŽƌƐ ĂŶĚ ĨĂĕĂĚĞƐ͘

ϴͮϵ&IN� MKZ� IN&KZMAdIKN Ad A�AM^͘CKM͘PL



ΎǁiƚŚ ƚŚe ƵƐe oĨ
Ϭ͘ϱ tͬŵϸ<

ŐůaǌinŐ ǁiƚŚ ǁarŵ 
ƐƉaĐerƐ PreŵiƵŵ

PA^^IVͲLIN�

tAZMd,
CKM&KZd

^A&�dz



ϭϬͮϭϭ&IN� MKZ� IN&KZMAdIKN Ad A�AM^͘CKM͘PL

WA^^/sͲL/EE�ULTZA
PaƐƐiǀ Line Uůƚra iƐ a ƉaƐƐiǀe ǁindoǁ direĐƚed ƚo ƉaƐƐiǀe and ǌeroͲenerŐy ďƵiůdinŐƐ͘ 
Iƚ iƐ ĐŚaraĐƚeriǌed ďy a ĐonƐƚrƵĐƟon ƚŚaƚ aůůoǁƐ oďƚaininŐ ƚŚe eǆƉeĐƚed ƉaraŵeƚerƐ Ĩor 
ƉaƐƐiǀe ǁindoǁƐ͕ in ƉarƟĐƵůar͗

Adaŵ^iƐ ƚŚe ĮrƐƚ ĐoŵƉany  in Poůand ǁŚiĐŚ oďƚained a ĐerƟĮĐaƚe ĐonĮrŵinŐ ƚŚe ƉroͲ
dƵĐƟon oĨ PaƐƐiǀ Line Uůƚra ǁindoǁƐ Ĩroŵ ĐerƟĮed ĐoŵƉonenƚƐ Ĩor PaƐƐiǀe ĐonƐƚrƵĐͲ
Ɵon ƚeƐƚed ďy ƚŚe PaƐƐiǀ ,oƵƐe InƐƟƵƚe in �arŵƐƚadƚ͘ dŚe ĐerƟĮĐaƚe ǁaƐ iƐƐƵed ďy ƚŚe 
PoůiƐŚ InƐƟƚƵƚe oĨ PaƐƐiǀe and Zeneǁaďůe �nerŐy 'ƺnƚer ^ĐŚůaŐoǁƐŬi͘

ƉroĮůeƐ͕  inƐƚead oĨ reinĨorĐeŵenƚƐ͕ Śaǀe ƚŚerŵoƉůaƐƟĐ inƐerƚƐ enriĐŚed ǁiƚŚ ŐůaƐƐ 
Įďer Đaůůed ƚŚe UůƚradƵr ,iŐŚ ^Ɖeed ŵanƵĨaĐƚƵred ďy ƚŚe �A^& ĐoŵƉany͕  and ƚŚe 
ĐŚaŵďerƐ are Įůůed ǁiƚŚ ƉoůyƵreƚŚane Ĩoaŵ͘

aƐaƐ a Ɛƚandard ƚŚe ǁindoǁƐ are ĮƩed ǁiƚŚ ƚŚriƉůe ŐůaǌinŐ͕ ǁiƚŚ a ĐoeĸĐienƚ oĨ  UŐ с 
Ϭ͘ϱ ;t ͬ ŵϮ<Ϳ ǁiƚŚ ŐůƵed �CLA� Ɖane͕ ƚŚanŬƐ ƚo ǁŚiĐŚ ϳϳй oĨ ůiŐŚƚ ;LƚͿ and ϲϬй oĨ 
Ɛoůar enerŐy Ͳ Ő are ƚranƐŵiƩed inƚo ƚŚe rooŵ͕ ǁŚiĐŚ aůůoǁƐ Ĩor Ĩree enerŐy Śeaƚ 
Ĩroŵ ƚŚe ƐƵn and inĐreaƐinŐ ƚŚe ƉroƉorƟon oĨ ůiŐŚƚ inƐide͘ dŚeƐe are noƟĐeaďůy 
ŚiŐŚer ƉaraŵeƚerƐ ƚŚan in ƚŚe ĐaƐe oĨ Ɛƚandard ŐůaǌinŐ ƵniƚƐ͘

ƵƐinŐƵƐinŐ  ƚŚe ǁarŵ ƐƉaĐer Ͳ ^tI^^PAC�Z ULdIMAd�͕ reĐoŵŵended  ďy ƚŚe InƐƟƚƵƚe in 
�arŵƐƚadƚ aƐ Ĩor ƉaƐƐiǀe ǁindoǁƐ͕ deĮniƚeůy redƵĐinŐ ƚŚe ƚŚerŵaů ďridŐe ďeƚǁeen 
ƚŚe Ĩraŵe and ŐůaƐƐ ƉaĐŬaŐeƐ͘
ŚiŐŚ ƟŐŚƚneƐƐ͕ ƚŚe reƐƵůƚ iƐ͗ ƟŐŚƚneƐƐ YϭϬϬ с Ϭ͘Ϭϲ ŵϯ ͬ ;ŚŵͿ

ƚŚiƐ ǁindoǁ aůƐo aƵƚoŵaƟĐaůůy ŵeeƚƐ ƚŚe reƋƵireŵenƚƐ Ĩor ǁindoǁƐ Ĩor 
ĐonƐƚrƵĐƟon in ϮϬϮϭ͘

Uǁ
Ϭ͕ϲϲ
tͬŵϸ<Ύ

Ύ ǁiƚŚ ƚŚe ƵƐe oĨ Ϭ͕ϱtͬŵϸ< 
ŐůaǌinŐ ǁiƚŚ ǁarŵ ƐƉaĐerƐ 

^tI^^PAC�Z
ULdIMAd�

Alina Navrotskaya



ΎǁiƚŚ ƚŚe ƵƐe oĨ
 Ϭ͕ϲtͬŵϸ< ŐůaǌinŐ 

PA^^IVͲLIN� ^

tAZMd,
CKM&KZd

^A&�dz



aĐoƵƐƟĐ inƐƵůaƟon

reƐiƐƚanĐe ƚo ďƵrŐůary

ŵeĐŚaniĐaů ƐƚrenŐƚŚ
raĐŬinŐ ʹ ĐůaƐƐ ϰ

eƐƟŵaƚed redƵĐƟon oĨ CKϮ eŵiƐƐionƐ

ϭϮͮϭϯ&IN� MKZ� IN&KZMAdIKN Ad A�AM^͘CKM͘PL

н

Alina Navrotskaya



/�EAL�ϴϬϬϬ
tindtindoǁƐ oĨ ƚŚe Ideaů ϴϬϬϬ ƐyƐƚeŵ are a ĐoŵďinaƟon oĨ a ĐůaƐƐiĐ Ɛƚyůe Ŭnoǁn 
Ĩroŵ ǁooden ǁindoǁƐ͕ and aďoǀeͲaǀeraŐe inƐƵůaƟon ƉaraŵeƚerƐ͘ AƐ a Ɛƚandard͕ 
ƚŚe ǁindoǁƐ are ĮƩed ǁiƚŚ ƚriƉůe ŐůaǌinŐ ƵniƚƐ ǁiƚŚ a ĐoeĸĐienƚ oĨ UŐ с Ϭ͘ϱ 
tͬŵϮŬ and eǆĐeůůenƚ ^ieŐenia diƚan ĮƫnŐƐ͕ and Đan eaƐiůy ĐoŵƉeƚe ǁiƚŚ any 
ƉrodƵĐƚ in ƚŚiƐ ĐůaƐƐ͘ AƉƉůiĐaƟon oĨ ƚŚree ŐaƐŬeƚƐ enƐƵreƐ ƟŐŚƚneƐƐ and ƉroǀideƐ 
enŚanĐed ůeǀeůƐ oĨ ƐoƵnd inƐƵůaƟon͘ dŚeƐe ƐoůƵƟonƐ are addreƐƐed eƐƉeĐiaůůy ƚo 
enerŐyͲeĸĐienƚ ďƵiůdinŐƐ ǁiƚŚ ŵodern ůineƐ͘ Iƚ iƐ aůƐo iŵƉorƚanƚ ƚŚaƚ ƚŚe 
ƉrƉrodƵĐƚƐ Ĩroŵ ƚŚiƐ ůine are aǀaiůaďůe aƚ reaƐonaďůe ƉriĐeƐ͕ ǁŚiĐŚ inĐreaƐeƐ ƚŚeir 
aƩraĐƟǀeneƐƐ ĨƵrƚŚer͘Uǁ

Ϭ͕ϳϲ
tͬŵϸ<Ύ

ΎǁiƚŚ ƚŚe ƵƐe oĨ
Ϭ͘ϱ tͬŵϸ< ŐůaǌinŐ ǁiƚŚ 

ǁarŵ ƐƉaĐerƐ

PZ�MIUM LIN�

^dA�ILIdz
�UZA�ILIdz

�N�Z'z �&&ICI�NCz



ϭϰͮϭϱ

OWT/OE͗�sE<A�^LϴϮ�ĐĞƌƟĮĞĚ�ĂŶƟͲďƵƌŐůĂƌǇ�
ǁŝŶĚŽǁƐ�ŝŶ�ZCϯ�ĐůĂƐƐ͘
V�<A ^L ϴϮ ǁindV�<A ^L ϴϮ ǁindoǁƐ Đan ďe eƋƵiƉƉed ǁiƚŚ ƐƉeĐiaů dediĐaƚed ^ieŐenia dIdAN A& 
ĮƫnŐƐ in aĐĐordanĐe ǁiƚŚ �IN �N ϭϲϮϳ͗ ϮϬϭϭ͘ dŚe ZCϯ ĐůaƐƐ iƐ ƚŚe ŚiŐŚeƐƚ 
ƐaĨeƚy ĐůaƐƐ in PVC ǁindoǁƐ͕ ǁŚiĐŚ inĨorŵƐ ƚŚaƚ ƚŚe ǁindoǁƐ ƉroƚeĐƚ aŐainƐƚ 
ďƵrŐůary ǁiƚŚ ƚŚe ƵƐe oĨ Śeaǀy ƚooůƐ͘ dŚe ůiĐenƐe iƐ ďaƐed on ƚeƐƟnŐ and ĐerƟĮͲ
ĐaƟon Ĩroŵ ƚŚe PĨ� ůaďoraƚory Ͳ PrƺĨǌenƚrƵŵ Ĩƺr �aƵeůeŵenƚe͕ LaĐŬerŵannǁeŐ 
Ϯϰ͕ ϴϯϬϳϭ ^ƚeƉŚanƐŬirĐŚen͘

InIn ƚŚe ZCϯ ĐůaƐƐ͕ ǁe Đan ŵaŬe aůŵoƐƚ aůů ǁindoǁ ƐƚrƵĐƚƵreƐ͗ Z and ZU ƐaƐŚeƐ͕ 
ƐƚrƵĐƚƵreƐ ǁiƚŚ a ŵoǀaďůe ŵƵůůion and a Įǆed ŵƵůůion͘ dŚe ŵaǆiŵƵŵ ŚeiŐŚƚ oĨ 
ƚŚe ƐƚrƵĐƚƵre iƐ ϯϬϬϬ ŵŵ͕ ǁŚiůe ƚŚe ŵaǆiŵƵŵ ŚeiŐŚƚ ǁiƚŚ ƚŚe ŵƵůůion  iƐ ϮϮϬϬ 
ŵŵ͘ &Iy ŐůaǌinŐ ƵƉ ƚo ϭϲϬϬ ŵŵ ďy ϯϬϬϬ ŵŵ͘ 

  

AnƟͲďƵrŐůary ĐonĮrŵed 
ďy a ĐerƟĮĐaƚe͘

sE<A�^L�ϴϮ
PProdƵĐƚƐ ŵanƵĨaĐƚƵred in ƚŚe V�<A ^L ϴϮ ƐyƐƚeŵ are aiŵed Ɖriŵariůůy aƚ eůiŵiͲ
naƟnŐ ůoƐƐeƐ aƐƐoĐiaƚed ǁiƚŚ eǆĐeƐƐiǀe eǆƉendiƚƵre on ŚeaƟnŐ͕ aƐ ǁeůů aƐ ƉoƚenͲ
Ɵaů ůoƐƐ in an eǀenƚ oĨ ďƵrŐůary͘  tindoǁƐ are ĐůaƐƐ A ŵanƵĨaĐƚƵred͘ dŚe 
ƐeǀenͲĐŚaŵďer ǁindoǁ Ĩraŵe deƐiŐn and ƐiǆͲĐŚaŵďer ĐaƐeŵenƚ deƐiŐn enaďůed 
aĐŚieǀinŐ eǆĐeƉƟonaů inƐƵůaƟon͕ aĐoƵƐƟĐƐ͕ and riŐidiƚy ƉaraŵeƚerƐ͘ ^ƚandard 
ƚŚerŵaů ƚranƐĨer oĨ ƚŚe enƟre ǁindoǁ oĨ UǁсϬ͕ϳϳ tͬŵϮŬ͘ tindoǁƐ ǁiƚŚ ƚŚe 
ŚiŐŚeƐƚ �nerŐyͲƐaǀinŐ ƉaraŵeƚerƐ and ŚiŐŚ ĨƵnĐƟonaůiƚy͕  anƟͲƉry ůaƚĐŚeƐ deĮͲ
niƚeůy ŚinderinŐ ƚŚe ƉoƐƐiďiůiƚy oĨ ďreaŬinŐ inƚo ƚŚe ďƵiůdinŐ͘ CůaƐƐiĐ͕ yeƚ ŵodern 
deƐiŐn͘ LarŐe ƐeůeĐƟon oĨ ĐoůoƵrƐ͘Uǁ

Ϭ͕ϳϳ
tͬŵϸ<Ύ

ΎǁiƚŚ ƚŚe ƵƐe oĨ
Ϭ͘ϱ tͬŵϸ< ŐůaǌinŐ ǁiƚŚ 

ǁarŵ ƐƉaĐerƐ

sE<A�W&�ϳϬ
tindtindoǁƐ ŵade ďy ƵƐ in ƚŚe V�<A P& ϳϬ ƐyƐƚeŵ are addreƐƐed ƚo ĐƵƐƚoŵerƐ ǁŚo 
aƉƉreĐiaƚe ƋƵaůiƚy and ĨƵnĐƟonaůiƚy͘  dŚiƐ ƉroĮůe iƐ ƉrodƵĐed in ĐůaƐƐ A and 
ĮǀeͲĐŚaŵďer deƐiŐn oĨ ƚŚe Ĩraŵe and ĐaƐeŵenƚ͘ ProƉerůy ƐeůeĐƚed and aƉƉůied 
ƐeĐƟonƐ oĨ reinĨorĐeŵenƚ Ɛƚeeů enaďůe ƚŚe ĐonƐƚrƵĐƟon oĨ ůarŐeͲƐiǌe ǁindoǁƐ 
ĐorreƐƉondinŐ ƚo ƚŚe ĐƵrrenƚ arĐŚiƚeĐƚƵraů ƚrendƐ͘ CůaƐƐiĐ and ƐiŵƉůe ůineƐ in 
oƉƟĐƐ oĨ ƚŚiƐ ƉrodƵĐƚ Őiǀe iƚ a ƟŵeůeƐƐ ůooŬ͕ and riĐŚ ƐeůeĐƟon oĨ ĐoůoƵrƐ ǁiůů 
ƐaƟƐĨy ƚŚe ŵoƐƚ ƐoƉŚiƐƟĐaƚed ƚaƐƚe͘

Uǁ
Ϭ͕ϵϱ
tͬŵϸ<Ύ

ΎǁiƚŚ ƚŚe ƵƐe oĨ
Ϭ͘ϲ tͬŵϸ< ŐůaǌinŐ ǁiƚŚ 

ǁarŵ ƐƉaĐerƐ

&IN� MKZ� IN&KZMAdIKN Ad A�AM^͘CKM͘PL

Alina Navrotskaya



Zondo

ΎǁiƚŚ ƚŚe ƵƐe oĨ 
Ϭ͕ϲtͬŵϸ< ŐůaǌinŐ ǁiƚŚ 

ǁarŵ ƐƉaĐerƐ 

CKM&KZd LIN�

MK��ZNIdz
�L�'ANC�

�N�Z'zͳ�&&ICI�NCz
�CKNKMz



ϭϲͮϭϳ

A^�WLU^
tindtindoǁ ďaƐed on ƚŚe AůƵƉůaƐƚ ϳϬϬϬ N�t ƐyƐƚeŵ͕ ǁiƚŚ enŚanĐed ƚŚerŵaů ƉerͲ
ĨorŵanĐe ƉroĮůeƐ͕ ĮƚƐ in ƉerĨeĐƚůy ǁiƚŚ ƚŚe ĐƵrrenƚ ƚŚerŵaů reƋƵireŵenƚƐ Ĩor 
ǁindoǁƐ͘ tindoǁ ĮƩed ǁiƚŚ a ƐinŐůe ĐŚaŵďer ŐůaǌinŐ Ƶniƚ aƐ a Ɛƚandard͕ ŵay ďe 
ĮƩed ǁiƚŚ a UŐ с Ϭ͘ϱ tͬŵϮŬ Ƶniƚ aƚ a Ɛŵaůů ĐŚarŐe͕ ǁŚiĐŚ aƵƚoŵaƟĐaůůy ƉƵƚƐ 
ƚŚeŵ in a ůine oĨ ƉrodƵĐƚƐ ǁiƚŚ eǆĐeůůenƚ ƚŚerŵaů ƉaraŵeƚerƐ͘ Aƚ ƚŚe Ɛaŵe Ɵŵe 
Ĩor ƚŚoƐe ǁŚo reƋƵire ĐoŵĨorƚaďůe ĐůeaninŐ͕ ƚŚiƐ ƉroĮůe ǁiƚŚ ƚǁo ŐaƐŬeƚƐ doeƐ 
noƚ reƋƵire a ůoƚ oĨ ǁorŬ dƵrinŐ ƚŚiƐ aĐƟǀiƚy͘  dŚiƐ iƐ a ůine oĨ ŵodern ǁindoǁƐ 
ǁiƚŚ aĐƵǁiƚŚ aĐƵƚe ĮniƐŚ ůineƐ͘Uǁ

Ϭ͕ϳϵ
tͬŵϸ<Ύ

ΎǁiƚŚ ƚŚe ƵƐe oĨ
Ϭ͘ϱ tͬŵϸ<

 ŐůaǌinŐ ǁiƚŚ ǁarŵ 
ƐƉaĐerƐ

&IN� MKZ� IN&KZMAdIKN Ad A�AM^͘CKM͘PL

Alina Navrotskaya



C,AZACd�ZI^dIC^ K& PVC tIN�Kt^

^

T

A

E

�

A

ZZ

�

WĂƐƐŝǀ�LŝŶĞ�ULTZA WĂƐƐŝǀ�LŝŶĞ�WLU^ WĂƐƐŝǀ�LŝŶĞ�^ /ĚĞĂů�ϴϬϬϬ

�ĞƉƚŚ�ŽĨ�ƉƌŽĮůĞ�ŝŶƐƚĂůůĂƟŽŶ ϴϱ ϴϱ ϴϱ ϴϱ

EƵŵďĞƌ�ŽĨ�ĐŚĂŵďĞƌƐ�ŝŶ�ƚŚĞ�ƉƌŽĮůĞ ϲ н inƐƵůaƟon ϲ н inƐƵůaƟon ϲ н inƐƵůaƟon ϲ

UĨ�ŽĨ�ƚŚĞ�ĨƌĂŵĞͬĐĂƐĞŵĞŶƚ�ĂƐƐĞŵďůǇ Ϭ͕ϳϯ Ϭ͕ϴϵ Ϭ͕ϴϵ ϭ

tĞůĚ�ŝŶ�ǁŚŝƚĞ�ǁŝŶĚŽǁƐ VͲƉerĨeĐƚ ͬ dzP� V VͲƉerĨeĐƚ ͬ dzP� V VͲƉerĨeĐƚ ͬ dzP� V VͲƉerĨeĐƚ ͬ dzP� V

tĞůĚͬǁŝŶĚŽǁƐ�ŝŶ�ǁŽŽĚͲůŝŬĞ�ǀĞŶĞĞƌ
;ĂƉƉůŝĐĂďůĞ�ĨƌŽŵ�ƚŚĞ�ƐŝĚĞ

ŽĨ�ƚŚĞ�ǀĞŶĞĞƌͿ
VͲƉerĨeĐƚ VͲƉerĨeĐƚ VͲƉerĨeĐƚ VͲƉerĨeĐƚ

tĞůĚͬǁŝŶĚŽǁƐ�ŝŶ�ƐŵŽŽƚŚ�ǀĞŶĞĞƌ
;ĂƉƉůŝĞƐ�ƚŽ�ƚŚĞ�ǀĞŶĞĞƌ�ƐŝĚĞͿ VͲƉerĨeĐƚ VͲƉerĨeĐƚ VͲƉerĨeĐƚ VͲƉerĨeĐƚ

EƵŵďĞƌ�ŽĨ�ŐĂƐŬĞƚƐ�Ăƚ�ƚŚĞ
ĐĂƐĞŵĞŶƚͬĨƌĂŵĞ�ŝŶƚĞƌĨĂĐĞ ϯ ϯ ϯ ϯ
TǇƉĞ�ŽĨ�ŐĂƐŬĞƚƐ�ŝŶ�ƉƌŽĮůĞƐ dP� dP� dP� dP�

CŽůŽƵƌ�ŽĨ�ƚŚĞ�ŐĂƐŬĞƚƐ�ŝŶ�ƚŚĞ�
ǀĞŶĞĞƌͲĐŽǀĞƌĞĚ�ũŽŝŶĞƌǇ͕�ϭͲ͕�ϮͲƐŝĚĞĚ ďůaĐŬ ďůaĐŬ ďůaĐŬ ďůaĐŬ

GůĂǌŝŶŐ�ďĞĂĚ CůaƐƐiĐ CůaƐƐiĐ CůaƐƐiĐ CůaƐƐiĐ

GůĂǌŝŶŐ�ƵŶŝƚ
ϰ ECLA�ͬϭϴUůƟŵĂƚĞͬϰͬϭϴUůƟͲ

ŵĂƚĞͬϰEĐůĂǌ
UŐсϬ͕ϱ WͬŵϮΎK

ϰdMͬϭϴAͬϰͬϭϴAͬϰdM
UŐсϬ͕ϱ tͬŵϮΎ<

ϰϰ͘ϰdMͬϭϰAͬϲͬϭϰAͬϲdM
UŐсϬ͕ϲ tͬŵϮΎ<

ϰdMͬϭϴAͬϰͬϭϴAͬϰdM
UŐсϬ͕ϱ tͬŵϮΎ<

GůĂƐƐ�ƉĂŶĞ�ƐƉĂĐĞƌ ǁarŵ �dŐe ^tI^^PAC�Z ǁarŵ edŐe ǁarŵ edŐe Ɛƚeeů

,ĞĂƚ�ƚƌĂŶƐĨĞƌ�ĐŽĞĸĐŝĞŶƚ�ĨŽƌ�ƚŚĞ
ĞŶƟƌĞ�ϭϮϯϬ�ǆ�ϭϰϴϬ�ǁŝŶĚŽǁ UǁсϬ͕ϲϲ tͬŵϮΎ< UǁсϬ͕ϳϯ tͬŵϮΎ< UǁсϬ͕ϳϴ tͬŵϮΎ< UǁсϬ͕ϳϴ tͬŵϮΎ<

UŶŝƚ�ůŝŐŚƚ�ƚƌĂŶƐŵŝƐƐŝŽŶ
ĨĂĐƚŽƌ�Ͳ�Lƚ�й͖ ϳϳй ϳϭͲϳϰй ϳϮй ϳϭͲϳϰй

^ŽůĂƌ�ĞŶĞƌŐǇ
ƚƌĂŶƐŵŝƐƐŝŽŶ�Ͳ�Őй ϲϬй ϱϬͲϱϰй ϰϴй ϱϬͲϱϰй

AĐŽƵƐƟĐ�ŝŶƐƵůĂƟŽŶ ϯϯ ;Ͳϭ͖ͲϳͿ ϯϯ ;Ͳϭ͖ͲϳͿ ϰϱ ;ͲϮ͖ͲϱͿΎ ϯϯ ;Ͳϭ͖ͲϳͿ

ZĞƐŝƐƚĂŶĐĞ�ƚŽ�ǁŝŶĚ�ůŽĂĚ�Ͳ
ĚĞŇĞĐƟŽŶ�ŽĨ�ƚŚĞ�ĨƌĂŵĞΎ Cϯͬ�ϯ Cϱ Cϱ Cϱ

tĂƚĞƌ�ƌĞƐŝƐƚĂŶĐĞ�;ƵŶƉƌŽƚĞĐƚĞĚͿ�Ύ �ϭϱϬϬ �ϭϱϬϬ �ϭϱϬϬ �ϭϱϬϬ

Aŝƌ�ƉĞƌŵĞĂďŝůŝƚǇΎ ϰ ϰ ϰ ϰ
LŽĂĚͲďĞĂƌŝŶŐ�ĐĂƉĂĐŝƚǇ�ŽĨ�ƐĂĨĞƚǇ�ĚĞǀŝĐĞƐ�Ύ ϯϱϬ N ϯϱϬ N ϯϱϬ N ϯϱϬ N

^/EGEE/A�T/TAE�A&�ĮƫŶŐ Ɛ Ɛ Ɛ Ɛ

^/EGEE/A�&AsOZ/T�ĮƫŶŐ Ͳ Ͳ Ͳ Ͳ
ZŽƚĂƟŶŐ͕�ƐĞůĨͲĂĚũƵƐƟŶŐ�<ŽWŝ�Ž�
ƌŽůůĞƌƐ�Ͳ�ĂůůŽǁ�ĨŽƌ�ĞĂƐǇ�ĂŶĚ

ĐŽŶǀĞŶŝĞŶƚ�ŚĂŶĚůĞ�ŽƉĞƌĂƟŽŶ
Ɛ Ɛ Ɛ Ɛ

AŶƟͲƉƌǇ�ůĂƚĐŚĞƐͬϭ�ĐĂƐĞŵĞŶƚ ƵƉ ƚo ϰ ƵƉ ƚo ϰ ƵƉ ƚo ϰ ƵƉ ƚo ϰ

DŝĐƌŽǀĞŶƟůĂƟŽŶ�ŝŶ�ƚŚĞ�ZU�ĐĂƐĞŵĞŶƚ Ɛ Ɛ Ɛ Ɛ

/ŶĐŽƌƌĞĐƚ�ƉŽƐŝƟŽŶ�ůŽĐŬ Ɛ Ɛ Ɛ Ɛ

LŝŌŝŶŐ�ĚĞǀŝĐĞ�ŝŶ�ƚŚĞ�ZU�ĐĂƐĞŵĞŶƚ Ɛ Ɛ Ɛ Ɛ

�ŽƩŽŵ�ĮƫŶŐ�ŐƌŽŽǀĞ
ĮůůĞĚ�ǁŝƚŚ�ƉĂĐŬŝŶŐ Ɛ Ɛ Ɛ Ɛ

AůƵŵŝŶŝƵŵ�ŚĂŶĚůĞƐ PreŵiƵŵ ,andůeƐ PreŵiƵŵ ,andůeƐ PreŵiƵŵ ,andůeƐ PreŵiƵŵ ,andůeƐ

DŽƵŶƟŶŐ�ƉƌŽĮůĞ Ɛ Ɛ Ɛ Ɛ

DŽƵŶƟŶŐ�ƉƌŽĮůĞ�ƐĞĂůŝŶŐ Ɛ Ɛ Ɛ Ɛ
GƵĂƌĂŶƚĞĞ�ƉĞƌŝŽĚ�ŽŶ�ƚŚĞ
ƌĞĐƚĂŶŐƵůĂƌ�ǁŝŶĚŽǁƐ ϴϬ ŵonƚŚƐ ϴϬ ŵonƚŚƐ ϴϬ Monaƚe ϳϬ ŵonƚŚƐ

LĞŐĞŶĚ͗ ƐͲƐƚĂŶĚĂƌĚ͖ OͲŽƉƟŽŶ ƚŽ ŽƌĚĞƌ͖ Ͳ ŶŽƚ ĂǀĂŝůĂďůĞ ĨŽƌ ƵƐĞ͖ ΎƚĞƐƚ ƌĞƐƵůƚ ĂĐĐ͘ ƚŽ ƚŚĞ ƌĞƉŽƌƚ ĨŽƌ ƚŚĞ ƐĞůĞĐƚĞĚ ƐĂŵƉůĞ



ϭϴͮϭϵ

sĞŬĂ�^L�ϴϮ sĞŬĂ�W&�ϳϬ A^�WLU^ A^�ϰϬϬϬ�ĐůĂƐƐŝĐ͕�A^�ϰϬϬϬ�ƌŽŶĚŽ

ϴϮ ϳϬ ϴϱ ϳϬ

ϲͲůeaǀe ϳͲĐaƐeŵenƚ ϱ ϲ ϱ

ϭ ϭ͕ϯ ϭ͕ϭ ϭ͕ϰ

VͲƉerĨeĐƚ ͬ dzP� V V dzP� V dzP� CůaƐƐiĐ

VͲƉerĨeĐƚ ƚŚin V dzP� CůaƐƐiĐ

VͲƉerĨeĐƚ V dzP� V dzP� CůaƐƐiĐ

Ϯϯ Ϯ Ϯ

dP�dP� dP� dP�

NKd�͊ ϮͲƐided Đaraŵeů ĐoůoƵred Đore 
ǁiƚŚ Đaraŵeů ĐoůoƵred ŐaƐŬeƚ

ďůaĐŬ ďůaĐŬ ďůaĐŬ

CůaƐƐiĐ CůaƐƐiĐ CůaƐƐiĐ CůaƐƐiĐͬrondo

ϰdMͬϭϴAͬϰͬϭϴAͬϰdM
UŐсϬ͕ϱ tͬŵϮΎ< ϰͬϭϲAͬϰdM ϰͬϭϲAͬϰdM ϰͬϭϲAͬϰdM

Ɛƚeeů aůƵŵiniƵŵ aůƵŵiniƵŵ aůƵŵiniƵŵ

UǁсϬ͕ϳϵ tͬŵϮΎ< Uǁсϭ͕ϯϴ tͬŵϮΎ< Uǁсϭ͕Ϯϳ tͬŵϮΎ< Uǁсϭ͕ϯϲ tͬŵϮΎ<

ϳϭͲϳϰй ϴϬͲϴϮй ϴϬͲϴϮй ϴϬͲϴϮй

ϱϬͲϱϰй ϲϮͲϲϱй ϲϮͲϲϱй ϲϮͲϲϱй

ϯϯ ;Ͳϭ͖ͲϰͿϯϯ ;Ͳϭ͖ͲϳͿ ϯϯ ;Ͳϭ͖ͲϰͿ ϯϯ ;Ͳϭ͖ͲϰͿ

Cϱ Cϰ Cϯ Cϰ

�ϭϮϬϬ �ϭϮϬϬ �ϭϱϬϬ �ϭϬϱϬ

ϰϰ ϰ ϰ

ϯϱϬ N ϯϱϬ N ϯϱϬ N ϯϱϬ N

ƐƐ o o

Ͳ Ͳ Ɛ Ɛ

Ɛ Ɛ o o

ƵƉ ƚo ϰ ϭ o o

Ɛ Ɛ Ɛ Ɛ

Ɛ Ɛ o o

Ɛ Ɛ Ɛ Ɛ

Ɛ Ɛ o o

^ƚandard ,andůeƐPreŵiƵŵ ,andůeƐ ^ƚandard ,andůeƐ ^ƚandard ,andůeƐ

Ɛ Ɛ Ɛ Ɛ

Ɛ Ɛ Ɛ Ɛ

ϳϬ ŵonƚŚƐ ϳϬ ŵonƚŚƐ ϲϬ ŵonƚŚƐ ϲϬ ŵonƚŚƐ

Alina Navrotskaya



ACC�^^KZI�^ &KZ PVC tIN�Kt^

G
L
A
^
^

W
AA
E
E
^

W
Z
O
&
/
L
EE
^

&
/
T
T
/
E
GG
^

WĂƐƐŝǀ�LŝŶĞ�ULTZA WĂƐƐŝǀ�LŝŶĞ�WLU^ WĂƐƐŝǀ�LŝŶĞ�^ /ĚĞĂů�ϴϬϬϬ

TŚŝĐŬŶĞƐƐ�ŽĨ�ĂǀĂŝůĂďůĞ
ŐůĂǌŝŶŐ�ƵŶŝƚƐ ϮϰͲϱϭ ϮϰͲϱϭ ϮϰͲϱϭ ϮϰͲϱϭ

OƉƟŽŶĂů�͞ǁĂƌŵ͟
ŐůĂǌŝŶŐ�ƵŶŝƚ

ϰdMͬϭϮ<rͬϰdMͬϭϮ<rͬϰͬϭϮ<rͬϰdM 
UŐсϬ͕ϯ tͬŵϮΎ<

ϰdMͬϭϴAͬϰͬϭϴAͬϰdM
UŐсϬ͕ϱ tͬŵϮΎ<

ǁiƚŚ ǁarŵ edŐe ʹ ŵaƚeriaů PZ�MIUM

ϰϰ͘ϰdMͬϭϰAͬϲͬϭϰAͬϲdM
UŐсϬ͕ϲ tͬŵϮΎ<

ǁiƚŚ ǁarŵ edŐe ʹ ŵaƚeriaů PZ�MIUM

ϰdMͬϭϴAͬϰͬϭϴAͬϰdM
UŐсϬ͕ϱ tͬŵϮΎ<

,ĞĂƚ�ƚƌĂŶƐĨĞƌ�ĐŽĞĸĐŝĞŶƚ�ĨŽƌ�ƚŚĞ�ĞŶƟƌĞ
ϭϮϯϬ�ǆ�ϭϰϴϬ�ǁŝŶĚŽǁ�ǁŝƚŚ�ĂŶ�ŽƉƟŽŶĂů�

ƉĂĐŬĂŐĞ�ĂŶĚ�ǁĂƌŵ�ƐƉĂĐĞƌƐ
UǁсϬ͕ϱϰ tͬŵϮΎ< UǁсϬ͕ϲϵ tͬŵϮΎ< UǁсϬ͕ϳϴ tͬŵϮΎ< UǁсϬ͕ϳϲ tͬŵϮΎ<

CŽůŽƌĞĚ�ǁĂƌŵ�ĞĚŐĞ͗
ǁŚŝƚĞ͕�ďůĂĐŬ͕�ůŝŐŚƚ�ďƌŽǁŶ͕

ĚĂƌŬ�ďƌŽǁŶ͕�ŐƌĞǇ
Ɛ Ɛ Ɛ o

/ŶƚĞƌŵĞĚŝĂƚĞ�ǁŝŶŐ͕�ďĂůĐŽŶǇ�ǁŝŶĚŽǁ�Ͳ
ŽƉĞŶĞĚ�ŽƵƚǁĂƌĚƐ�Žƌ�ŝŶǁĂƌĚƐ Ͳ o Ͳ o

EŶƚƌĂŶĐĞ�ĚŽŽƌƐ�ŽƉĞŶĞĚ
ŽƵƚǁĂƌĚƐ�Žƌ�ŝŶǁĂƌĚƐ Ͳ Ͳ Ͳ Ͳ

,ĂŶĚůĞ�ŝŶ�ƚŚĞ�ƉĂƐƐŝǀĞ�ĐĂƐĞŵĞŶƚ
ŽĨ�ƚŚĞ�ŇŽĂƟŶŐ�ŵƵůůŝŽŶ o o o o

�ŽŶĚĞĚ�ƉĂŶĞ�ŝŶ�ƚŚĞ�Z͕
ZU�ĐĂƐĞŵĞŶƚ�ĞŶŚĂŶĐŝŶŐ�ŝƚƐ�ƐƚĂƟĐƐ Ɛ o Ɛ o

ZĞŝŶĨŽƌĐĞŵĞŶƚ�ĞŶĐůŽƐĞĚ�ŝŶ�ƚŚĞ�ĨƌĂŵĞ Ͳ Ɛ Ɛ Ɛ

ZCϭ�ĮƫŶŐ�;ϰ�ƌĞŝŶĨŽƌĐĞĚ�ůĂƚĐŚĞƐͬϭ
ĐĂƐĞŵĞŶƚ͕�ĚƌŝůůͲƉƌŽŽĨ�ƐŚĞĞƚ͕
ĂůƵŵŝŶŝƵŵ�ŚĂŶĚůĞ�ǁŝƚŚ�Ă�ŬĞǇͿ

o o o o

ZCϮ�ĮƫŶŐ�;Ăůů�ůĂƚĐŚĞƐ�ƌĞŝŶĨŽƌĐĞĚ͕
ĚƌŝůůͲƉƌŽŽĨ�ƐŚĞĞƚ͕�ĂůƵŵŝŶŝƵŵ

ŚĂŶĚůĞ�ǁŝƚŚ�Ă�ŬĞǇͿ
o o o o

EŶƟƌĞ�ǁŝŶĚŽǁ�ŵĂŶƵĨĂĐƚƵƌĞĚ�ŝŶ�ZCϮ�
ĐůĂƐƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�WEͲEE�ϲϮϳ o o o o

ZĞĞĚ�ƌĞůĂǇ͕�sĚ^ o o o o

s�s�Ͳ�ĂǆǆĞŶƚ�Ϯϰ�ŚŝĚĚĞŶ�ŚŝŶŐĞƐ o o Ͳ o

Tŝůƚ��ĞĨŽƌĞ�TƵƌŶ�T�T o o o o

<ŽŵĨŽƌƚ�ĮƫŶŐ�Ͳ�ƐƵƉƉŽƌƚƐ�ƟůƟŶŐ o o o o

,ĂŶĚůĞͲĐŽŶƚƌŽůůĞĚ�ŽƉĞŶŝŶŐ�ďƌĂŬĞ o o o o

DƵůƟͲƐƚĂŐĞ�ŵŝĐƌŽͲǀĞŶƟůĂƟŽŶ o o o o

,ĂŶĚ�ƌĂŝů�н�ďĂůĐŽŶǇ�ůĂƚĐŚ o o o o

tŝŶƚĞƌͲƐƵŵŵĞƌ�Ăŝƌ�ůĂƚĐŚ o o o o

DĞĐŚĂŶŝƐŵ�ĨŽƌ�ƟůƟŶŐ�ĨƌŽŵ�ƚŚĞ�ŇŽŽƌ
ůĞǀĞů�Ͳ�GE�E�OL o o Ͳ o

LĞŐĞŶĚ͗ ƐͲƐƚĂŶĚĂƌĚ͖ OͲŽƉƟŽŶ ƚŽ ŽƌĚĞƌ͖ Ͳ ŶŽƚ ĂǀĂŝůĂďůĞ ĨŽƌ ƵƐĞ͖ ΎƚĞƐƚ ƌĞƐƵůƚ ĂĐĐ͘ ƚŽ ƚŚĞ ƌĞƉŽƌƚ ĨŽƌ ƚŚĞ ƐĞůĞĐƚĞĚ ƐĂŵƉůĞ



ϮϬͮϮϭ

sĞŬĂ�^L�ϴϮ sĞŬĂ�W&�ϳϬ A^�WLU^ A^�ϰϬϬϬ�ĐůĂƐƐŝĐ͕�A^�ϰϬϬϬ�ƌŽŶĚŽ

ϮϰͲϱϮ ϮϰͲϰϭ ϮϰͲϱϭ ϮϰͲϰϭ

ϰdMͬϭϴAͬϰͬϭϴAͬϰdM
UŐсϬ͕ϱ tͬŵϮΎ<

ϰdMͬϭϰAͬϰϭϰAͬϰdM
UŐсϬ͕ϲ tͬŵϮΎ<

ϰdMͬϭϴAͬϰͬϭϴAͬϰdM
UŐсϬ͕ϱ tͬŵϮΎ<

ϰdMͬϭϰAͬϰͬϭϰAͬϰdM
UŐсϬ͕ϲ tͬŵϮΎ<

UǁсϬ͕ϳϳ tͬŵϮΎ< UǁсϬ͕ϵϱ tͬŵϮΎ< UǁсϬ͕ϳϵ tͬŵϮΎ< UǁсϬ͕ϵϱ tͬŵϮΎ<

o o o o

o o Ͳ K Ͳ onůy ĐůaƐƐiĐ

Ɛ Ɛ Ɛ Ɛ Ͳ onůy ĐůaƐƐiĐ

o o o o

o o o o

Ɛ Ɛ Ɛ o

o o K Ͳ onůy ǁiƚŚ ƚŚe diƚan A& K Ͳ onůy ǁiƚŚ ƚŚe diƚan A&

o o K Ͳ onůy ǁiƚŚ ƚŚe diƚan A& K Ͳ onůy ǁiƚŚ ƚŚe diƚan A&

ͲͲ K Ͳ onůy ǁiƚŚ ƚŚe diƚan A& K Ͳ onůy ǁiƚŚ ƚŚe diƚan A&

oo K Ͳ onůy ǁiƚŚ ƚŚe diƚan A& K Ͳ onůy ǁiƚŚ ƚŚe diƚan A&

oo K Ͳ onůy ǁiƚŚ ƚŚe diƚan A& K Ͳ onůy ǁiƚŚ ƚŚe diƚan A&

oo K Ͳ onůy ǁiƚŚ ƚŚe diƚan A& K Ͳ onůy ǁiƚŚ ƚŚe diƚan A&

o o K Ͳ onůy ǁiƚŚ ƚŚe diƚan A& K Ͳ onůy ǁiƚŚ ƚŚe diƚan A&

oo o o

oo o o

oo o o

oo K Ͳ onůy ǁiƚŚ ƚŚe diƚan A& K Ͳ onůy ǁiƚŚ ƚŚe diƚan A&

oo o o
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,^T��A^/C�AE��WA^^/s
,^d �aƐiĐ and PaƐƐiǀ ůiŌ and Ɛůide doorƐ ǁiƚŚ ĐaƐeŵenƚ eŵďeddinŐ deƉƚŚ oĨ ϴϱ ŵŵ and 
reǀeaů deƉƚŚ oĨ ϭϵϳ ŵŵ Śaǀe ďeen deƐiŐned Ĩor Ƶnůiŵiƚed Ĩreedoŵ Ĩor ĐreaƟon oĨ 
ƐƉaĐeƐ͘

LiŌ and ƐůidinŐ ,^d doorƐ ŵeeƚ ƚŚe ƚŚree Đriƚeria ŵoƐƚ eǆƉeĐƚed ďy ĐƵƐƚoŵerƐ͗

T/G,TEE^^��Ͳ��a ƐyƐƚeŵ ďaƐed on ƚŚe AůƵƉůaƐƚ ƉroĮůe Ͳ a ŵarŬeƚͲůeadinŐ ďrand Ͳ iƐ one oĨ 
ƚŚe ŵoƐƚ iŵƉerǀioƵƐ ƐoůƵƟonƐ in iƚƐ ĐůaƐƐ͘ �ƵrinŐ ƚŚe ƚeƐƚƐ ƚŚe ƟŐŚƚneƐƐ iƚ aĐŚieǀed 
ƉerĨeĐƚ reƐƵůƚƐ ʹ ƚŚe ϴA ĐůaƐƐ ;ϰϱϬ PaͿ͘ dŚereĨore͕ eǀen dƵrinŐ ƚŚe ŵoƐƚ eǆƚreŵe 
ǁeaƚŚer͕  ,^d �aƐiĐ or PaƐƐiǀ ǁiůů ƉerĨorŵ ƉerĨeĐƚůy͘

T,EZDAL�/E^ULAT/OE  Ͳ dƵe ƚo deeƉ ĐaƐeŵenƚ eŵďeddinŐ ǁe Đan aƉƉůy ǀery ΗǁarŵΗ ŐůaǌinŐ ƵniƚƐ ;UŐ Ϭ͘ϱ 
or Ϭ͘ϲ tͬŵϮ<Ϳ͕ ƚŚroƵŐŚ ǁŚiĐŚ ǁe aĐŚieǀe eǆĐeůůenƚ ƚŚerŵaů inƐƵůaƟon͘ �eƉendinŐ on yoƵr needƐ͕ ǁe Đan 
ŵanƵĨaĐƚƵre ƚŚe ůiŌ and ƐůidinŐ ,^d doorƐ in ƚŚe �aƐiĐ ǀerƐion͕ ǁŚiĐŚ iƐ addreƐƐed ƚo aůů ƚŚoƐe ǁŚo ǁanƚ ƚo 
Đoŵďine Őreaƚ ǁindoǁ ƉaraŵeƚerƐ ǁiƚŚ an aĐĐeƉƚaďůe ůeǀeů oĨ inǀeƐƚŵenƚ͘ ,oǁeǀer͕  Ĩor ƚŚe ůoǁeƐƚ Uǁ 
ǀaůƵe dediĐaƚed Ĩor ƉaƐƐiǀe and ǌeroͲenerŐy ŚoƵƐeƐ͕ ǁe oīer a ranŐe oĨ ƐoůƵƟonƐ eŵƉůoyinŐ ƚŚe ,^d PaƐƐiǀ 
ƐyƐƚeŵ͘

LALAZGE�^/�E  Ͳ ,^d �aƐiĐ and ,^d PaƐƐiǀ aůƐo ŵeeƚ anoƚŚer deŵand oĨ ĐonƐƚrƵĐƟon ŵarŬeƚ͕ aůůoǁinŐ Ĩor ŵanͲ
ƵĨaĐƚƵrinŐ ǁindoǁƐ in ƚŚiƐ ĐůaƐƐ ǁiƚŚ ƚŚe ŵaǆiŵƵŵ ǁidƚŚ oĨ ϲϬϬϬ ŵŵ and ŚeiŐŚƚ oĨ ϮϱϬϬ ŵŵ͘

dŚanŬƐ ƚo ŵodern ŵaĐŚinery͕  ǁe Đan oīer ŵanƵĨaĐƚƵrinŐ ƚŚeƐe ǁindoǁƐ in eǀery ĐoůoƵr aǀaiůaďůe͕ reŐardͲ
ůeƐƐ oĨ ƚŚe ǁindoǁ ƐyƐƚeŵ yoƵ ĐŚooƐe Ĩroŵ oƵr oīer͘

,^d



ϮϮͮϮϯ

sE<A�,^T�^L�ϴϮ
dŚe ůiŌͲandͲƐůide doorƐ are ĐonƐƚrƵĐƚed on ƚŚe ďaƐiƐ oĨ ƚŚe enerŐyͲƐaǀinŐ 
^K&dLIN� ϴϮ ǁindoǁ ƉroĮůe ƐyƐƚeŵ͘ teůů ƚŚoƵŐŚƚͲoƵƚ ƉroĮůe Őeoŵeƚry͕  a ϯͲƉane 
ĐoŵďinaƟon oĨ ŐůaǌinŐ and a ŐaƐŬeƚ ƐyƐƚeŵ enƐƵre ƚŚaƚ ƚŚe door ŚaƐ eǆĐeůůenƚ 
inƐƵůaƟon ƉaraŵeƚerƐ and enƐƵreƐ ƚŚe ŚiŐŚeƐƚ ƟŐŚƚneƐƐ in ƚŚe eǀenƚ oĨ ƐƚronŐ 
ǁindƐ and driǀinŐ rain

ZeinĨorĐeŵenƚƐ aůonŐƚŚe enƟre Ɖeriŵeƚer oĨ ƚŚe ,^d ^L ϴϮ ĐaƐeŵenƚ and door Ĩraŵe Ɖroǀide ƚŚe neĐͲ
eƐƐary Ɛƚaďiůiƚy͘  tiƚŚ ƚŚe ƵƐe oĨ aƉƉroƉriaƚe ĮƫnŐƐ͕ ŵƵůƟͲƉƵrƉoƐe inƐƵůaƟnŐ ŐůaƐƐ and ůoĐŬinŐ ƐyƐƚeŵƐ͕ 
ƐaĨeƚy ƉaraŵeƚerƐ Đan ďe adjƵƐƚed ƚo yoƵr inǀidƵaů reƋƵireŵenƚƐ͘ Loǁ͕ Ňaƚ ƚreƐŚoůd ƐŚaůů noƚ ďe a ďarier 
Ĩor anyone and ŵiniŵiǌeƐ ƚŚe diīerenĐeƐ oĨ ůeǀeůƐ͕ eůiŵinaƟnŐ ƚŚe riƐŬ oĨ ƚriƉƉinŐ͘ ^ůiŵ deƐiŐn ǁiƚŚ ůoǁ 
ƉroĮůeƐ ƉroǀideƐ a ůarŐe ŐůaǌinŐ area and yieůdƐ ƚŚe deƐired iůůƵŵinaƟon͘ Kn ƚŚe oƚŚer Śand͕ ƚŚe dƵoͲ
ƚŚerŵaů ƚŚreƐŚoůd ĐonƚriďƵƚeƐ ƚo ƚŚe aĐŚieǀeŵenƚ oĨ ƉerĨeĐƚ inƐƵůaƟon ƉaraŵeƚerƐ͘ dŚey are ƉerĨeĐƚ 
Ĩor enerŐyͲeĸĐienƚ ŚoƵƐeƐ aƐ ǁeůů aƐ Ĩor renoǀaƟon oĨ oůder ďƵiůdinŐƐ͘

&IN� MKZ� IN&KZMAdIKN Ad A�AM^͘CKM͘PL

sE<A�DOT/OE�ϴϮ�
dŚe neǁeƐƚ ƐyƐƚeŵ oĨ ůiŌ and Ɛůide ƉaƟo doorƐ͕ ǁŚiĐŚ iƐ ĐŚaraĐƚeriǌed ďy ƚŚe 
ŵoƐƚ iŵƉorƚanƚ ƉroƉerƟeƐ͗
 �nerŐy eĸĐienĐy Ͳ ƚŚanŬƐ ƚo ƚŚe ƵƐe oĨ ŵƵůƟͲĐŚaŵďer ƉroĮůeƐ and a ǁarŵ PVC 
ƚŚreƐŚoůd ǁiƚŚ ǀery Őood ƚŚerŵaů inƐƵůaƟon͕ ƚŚe Ňoor ďy ƚŚe door ǁiůů noƚ ďe 
Đoůd͘

,iŐŚ ƋƵaůiƚy oĨ ƉroĮůeƐ Ͳ enerŐyͲƐaǀinŐ V�<A ƉroĮůe in CůaƐƐ A ǁiƚŚ a ƐaƐŚ deƉƚŚ oĨ ϴϮ ŵŵ͘ 
diŐŚƚneƐƐ Ͳ ƚǁoͲƐƚaŐe ƐeaůinŐ ƐyƐƚeŵ in ƚŚe area oĨ ƚŚe ƐůidinŐ ƐaƐŚ͘ dŚe arranŐeŵenƚ oĨ eǆƚernaů 
ƐeaůƐ enƐƵreƐ ƚŚe door ƟŐŚƚneƐƐ͕ eǀen Ƶnder ůoadƐ ƐƵĐŚ aƐ ŚƵrriĐane ǁindƐ and Śeaǀy rain͘
,ƵŐe ŐůaǌinŐ Ͳ ƚriƉůeͲƉane ƉaĐŬaŐeƐ ǁiƚŚ diŵenƐionƐ oĨ ϱ ŵϮ and I ǁeiŐŚ ϮϱϬ ŬŐ 
&iƫnŐƐ&iƫnŐƐ Ͳ enaďůe ƚŚe aƐƐeŵďůy oĨ ƚǁoͲ͕ ƚŚreeͲ and ĨoƵrͲůeaĨ ƉaƟo doorƐ ǁiƚŚ a ŵaǆiŵƵŵ ǁidƚŚ oĨ ϲ͘ϱ 
ŵ and a ŚeiŐŚƚ oĨ Ϯ͘ϳ ŵ͘ dŚe ǁinŐƐ Đan ďe Įǆed and ůiŌ and Ɛůide͕ Ɛo ƚŚey Đan ďe adjƵƐƚed ƚo 
ƐƉeĐiĮĐ needƐ͘ In Đoůor ĐonƐƚrƵĐƟonƐ͕ ƚŚe ŵaǆ͘ area oĨ one ůeaĨ ŵay ďe ƵƉ ƚo ϱ͘ϱ ŵϸ͕ and ƚŚe ůeaĨ 
ǁeiŐŚƚ ƵƉ ƚo ϮϱϬ ŬŐ͘ ,oǁeǀer͕  in ƚŚe ĐaƐe oĨ ǁŚiƚe ĐonƐƚrƵĐƟonƐ͕ ƚŚe ŵaǆ͘ ůeaĨ area ŵay ďe ϲ͘ϱ ŵϸ 
;ŵaǆ͘ ůeaĨ ǁeiŐŚƚ ϮϱϬ ŬŐͿ͘
dŚe ĮƫnŐƐ ƵƐe ďaůůͲďearinŐ roůůerƐ and deŇon ƐůideƐ͕ ǁŚiĐŚ ŵaŬe oƉeninŐ and ĐůoƐinŐ ƚŚe ƐaƐŚeƐ 
eǆƚreŵeůy ĐoŵĨorƚaďůe
^eĐƵriƚy^eĐƵriƚy Ͳ ƉroĮůeƐ reinĨorĐed ǁiƚŚ Ɛƚeeů ƐeĐƟonƐ aƐ ǁeůů aƐ anƟͲďƵrŐůary ĮƫnŐƐ and ůoĐŬinŐ ƐyƐƚeŵƐ͘ 
dŚe ƐaĨeƚy oĨ eǀeryday ƵƐe iƐ aůƐo enƐƵred ďy a Ňaƚ ƚŚreƐŚoůd ŇƵƐŚ ǁiƚŚ ƚŚe Ňoor͘

In addiƟon͕ a ĐonƚaĐƚron Đan ďe ƵƐed͕ ǁŚiĐŚ͕ ĐonneĐƚed direĐƚůy ƚo ƚŚe aůarŵ͕ ǁiůů ƐiŐnaů a ďƵrŐůary 
aƩeŵƉƚ ƚŚroƵŐŚ ƚŚe ,^d ƐůidinŐ ůeaĨ͘
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d,� ,^d PA^^IV CKZN�Z VI�t ůiŌ and Ɛůide door ƐyƐƚeŵ iƐ an 
ideaů ƐoůƵƟon Ĩor oƉƟŵƵŵ ƵƐe oĨ ƐƉaĐe ǁiƚŚin ƚŚe area oĨ Đorner 
ƚerraĐe doorƐ͘ tiƚŚ ƵnreƐƚriĐƚed Ĩreedoŵ͕ ĐoŵĨorƚ oĨ ƵƐe and 
enerŐyͲeĸĐienĐy in ŵind͕ ǁe Śaǀe Đreaƚed a door ƐyƐƚeŵ ǁiƚŚ a 
ůoǁered Įǆed ůeaĨ͕  ůoǁ ƚŚreƐŚoůd and a Đorner ǁindoǁ joinƚ ƵƟůiǌͲ
inŐ ƚŚe ^d�P ƚeĐŚnoůoŐy͕  ǁŚiĐŚ ƉroǀideƐ Ɖůenƚy oĨ dayůiŐŚƚ and 
enaďůeƐ oƉƟŵƵŵ ƵƐe oĨ ůiǀinŐ ƐƉaĐe͘

d,� ,^d PA^^IV CKZN�Z VI�t LI&d AN� ^LI�� �KKZ ^z^d�M

,^d PA^^IV CKZN�Z VI�t



ϮϰͮϮϱ

  LiŵiƟnŐ ůinear ƚŚerŵaů ďridŐeƐ aƚ ƚŚe ǁindoǁ ƐƚrƵĐƚƵre and reǀeaů inƚerĨaĐe͘
  InĐreaƐe in ƉaƐƐiǀe enerŐy ŐainƐ Ĩroŵ Ɛoůar radiaƟon dƵrinŐ ƚŚe ŚeaƟnŐ ƐeaƐon͘
  InĐreaƐe in air ƟŐŚƚneƐƐ oĨ a ďƵiůdinŐ͘
  �raŵaƟĐ redƵĐƟon oĨ ůoƐƐ oĨ ƚŚerŵaů enerŐy ƵƐed Ĩor ŚeaƟnŐ ƉƵrƉoƐeƐ͘
  Zeŵoǀaů oĨ arĐŚiƚeĐƚƵraů ďarrierƐ͘
  CoŵĨorƚ and eaƐe oĨ ƵƐe dƵe ƚo ƚŚe reƋƵired ůoǁ oƉeraƟnŐ ĨorĐe͘
    IŵƉroǀed ůiŐŚƟnŐ ǁiƚŚ dayůiŐŚƚ in ƚŚe ůiǀinŐ ƐƉaĐe͘
  CoŵƉeƟƟǀe ƉriĐe ĐoŵƉared ƚo Ɛiŵiůar ƉrodƵĐƚƐ ŵade oĨ ǁood or aůƵŵiniƵŵ͘
  Modern deƐiŐn in aĐĐordanĐe ǁiƚŚ ƚŚe ƚrendƐ in arĐŚiƚeĐƚƵre͘
  &reedoŵ oĨ inƚerior arranŐeŵenƚ in ƚŚe ǀiĐiniƚy oĨ doorƐ ůeadinŐ ƚo ƚerraĐeƐ͕ ďaůĐonieƐ and ŐardenƐ͘
  &eaƐiďiůiƚy oĨ inƐƚaůůaƟon oĨ ĨƵůůy Őůaǌed Đorner eůeŵenƚƐ oĨ ƐƚrƵĐƚƵraů ǁaůůƐ͘

dŚe ůoĐŬinŐ ƉoinƚƐ ŵeeƟnŐ ƚŚe area oĨ ƚŚe ƉoƐƚ ŚeůƉ enƐƵre ƟŐŚƚ ĐonƐƚrƵĐƟon͘
dŚe innoǀaƟǀe ĐůoƐinŐ ŵeĐŚaniƐŵ aůůoǁƐ Ĩor ƐiŵƉůe and inƚƵiƟǀe oƉeraƟon Ɛiŵiůar ƚo ƐoůƵƟonƐ ƵƐed 
in ,^d Ͳ ůiŌͲandͲƐůide doorƐ ͘ ^ƉeĐiaůiǌed ǁindoǁ ĮƫnŐƐ PAdIK INKtA ŐƵaranƚee ƚŚaƚ aŌer ƵnůoĐŬinŐ͕ 
ƚŚe ƉaneůƐ ŵoǀe Ĩreeůy and ǁiƚŚoƵƚ ƚŚe ƐůiŐŚƚeƐƚ reƐiƐƚanĐe on ƚŚe Ĩraŵe in reůaƟon ƚo ƚŚe ƵnoƉened 
Ɖarƚ oĨ ƚŚe ƐƚrƵĐƚƵre͘ dŚe ůoĐŬinŐ ŵeĐŚaniƐŵ aůůoǁƐ ƚŚe ƐaƐŚ ƚo ďe Őenƚůy ĐůoƐed in ƚŚe Ĩraŵe͕ and 
ƚŚƵƐ ŵaŬinŐ ƚŚe ƐůidinŐ door eaƐy ƚo oƉeraƚe͘tindoǁ iƐ ŵade in ƐĐŚeŵe A͘

&IN� MKZ� IN&KZMAdIKN Ad A�AM^͘CKM͘PL

Alina Navrotskaya



tŚĂƚ�ǁĞ�ĞǆƉĞĐƚ�ĨƌŽŵ�ƚŚĞ�ĨƌŽŶƚ�ĚŽŽƌ�ŝƐ�Ă�ŚŝŐŚ�ĚĞŐƌĞĞ�ŽĨ�ƐĂĨĞƚǇ͕�ƉƌŽƚĞĐƟŽŶ�ĨƌŽŵ�ĂĚǀĞƌƐĞ�
ǁĞĂƚŚĞƌ�ĐŽŶĚŝƟŽŶƐ�ĂŶĚ�ŶŽŝƐĞ�ĂŶĚ�ĂƉƉĞĂƌĂŶĐĞ͕�ǁŚŝĐŚ�ǁŝůů�ŵĂŬĞ�ƚŚĞ�ŚŽƵƐĞ�ĞůĞŐĂŶƚ�ĂŶĚ�ƵŶŝƋƵĞ͘

te Đan aĐŚieǀe iƚ͕ oīerinŐ a ĐŚoiĐe oĨ doorƐ ŵade aĐĐordinŐ ƚo ϰ ƚeĐŚnoůoŐieƐ ǁiƚŚ diīerenƚ deƐiŐn͕ 
Ɖriŵary and addiƟonaů aĐĐeƐƐorieƐ͘

dŚe ƵniƋƵeneƐƐ oĨ oƵr oīer ŵaniĨeƐƚƐ iƚƐeůĨ in Ɛeǀeraů ǀarianƚƐ oĨ inƐeƚ ƉaneůƐ or ƐinŐůeͲ or doƵͲ
ďůeͲƐided oǀerůay ƉaneůƐ yieůdinŐ adŵiraďůe ĐoŵƉoƐiƟonƐ ǁŚiĐŚ iŵƉroǀe ƚŚerŵaů inƐƵůaƟon͕ aůů aƚ ƚŚe 
Ɛaŵe Ɵŵe͘

PVC �KKZ^



ϮϲͮϮϳ

ALUWLA^T�ϰϬϬϬ�EyTEZ/OZ��OOZ^
dŚedŚe ĐŚaraĐƚeriƐƟĐ ĨeaƚƵreƐ oĨ ƚŚe doorƐ AůƵƉůaƐƚ ϰϬϬϬ are ƚŚeir roďƵƐƚneƐƐ and 
eůeŐanĐe͘ dŚanŬƐ ƚo ƚŚe ŵƵůƟͲĐŚaŵďer ƐƚrƵĐƚƵre͕ inƐƚaůůaƟon deƉƚŚ oĨ ϳϬ ŵŵ 
and ƚŚe ƵƐe oĨ a ƚŚreƐŚoůd ĮƩed ǁiƚŚ a ƚŚerŵaů inƐƵůaƟon ƉarƟƟon͕ ƚŚe doorƐ 
Śaǀe eǆĐeůůenƚ ƚŚerŵaů inƐƵůaƟon ƉaraŵeƚerƐ͘ dŚe ƵƐe oĨ Ɛƚeeů reinĨorĐeŵenƚ 
eůeŵenƚƐ ǁiƚŚ ůarŐe ĐroƐƐͲƐeĐƟonƐ and ƚŚe aƉƉůiĐaƟon oĨ ǁeůdaďůe Đorner ĐonͲ
neĐƚorƐ enƐƵre ƚŚe aƉƉroƉriaƚe ƉaraŵeƚerƐ in ƚerŵƐ oĨ ƐƚaƟĐƐ and dƵraďiůiƚy͘

A ǁide ranŐe oĨ ǀeneer ĐoůoƵrƐ͕ ǀirƚƵaůůy Ƶnůiŵiƚed deƐiŐn ƉoƐƐiďiůiƟeƐ and ƚŚe 
ƉoƐƐiďiůiƚy ƚo ĐŚooƐe diīerenƚ door ƉaneůƐ Ɖroǀide addiƟonaů ĐreaƟǀe ƉoƐƐiďiůiͲ
ƟeƐ͘

A^�WLU^�EyTEZ/OZ��OOZ^
dŚe A^ PLU^ enƚranĐe doorƐ ĨeaƚƵre eǆĐeůůenƚ ƚŚerŵaů inƐƵůaƟon͘ dŚanŬƐ ƚo ƚŚe 
ŵƵůƟͲĐŚaŵďer ƐƚrƵĐƚƵre͕ inƐƚaůůaƟon deƉƚŚ oĨ ϴϱ ŵŵ and ƚŚe ƵƐe oĨ a ƚŚreƐŚoůd 
ĮƩed ǁiƚŚ a ƚŚerŵaů inƐƵůaƟon ƉarƟƟon͕ ƚŚe ƚŚerŵaů inƐƵůaƟon ƉaraŵeƚerƐ Śaǀe 
ďeen ƐiŐniĮĐanƚůy iŵƉroǀed͘ A^ PLU^ doorƐ oīer a ƉoƐƐiďiůiƚy oĨ ŐůaǌinŐ and ƵƐe oĨ 
ƉaneůƐ ǁiƚŚ a ǁidƚŚ oĨ ϱϬ ŵŵ͘

dŚedŚe ůoǁ door ƚŚreƐŚoůd ǁiƚŚ a ŚeiŐŚƚ oĨ ϮϬ ŵŵ ĐorreƐƉondƐ ƚo ƚŚe reƋƵireŵenƚƐ 
Ĩor ďarrierͲĨree arĐŚiƚeĐƚƵre and enƐƵreƐ ƚroƵďůeͲĨree ŵoďiůiƚy͘  tide aůƵŵiniƵŵ 
driƉ ĐaƉ eīeĐƟǀeůy drainƐ ƚŚe ǁaƚer aǁay͘

A^�WLU^�WAEEL�EyTEZ/OZ��OOZ^�t/T,�A�
�OU�LE�^/�E��WAEEL
�ǆƚerior doorƐ ǁiƚŚ oǀerůay ƉaneůƐ ĐoǀerinŐ ƚŚe ůeaĨ ƐƵrĨaĐe ŵeeƚ ƚŚe ŚiŐŚ aeƐͲ
ƚŚeƟĐ reƋƵireŵenƚƐ oĨ arĐŚiƚeĐƚƐ͘ AƉƉůied ϴϭ ŵŵ inƐƵůaƟon iŵƉroǀeƐ ƚŚe ƐƚrƵĐͲ
ƚƵre Ɛ͛ ƚŚerŵaů inƐƵůaƟon ƉaraŵeƚerƐ͘

sE<A�^LϴϮ�EyTEZ/OZ��OOZ^
VeŬa ^L ϴϮ enƚranĐe doorƐ iƐ a ŵodern and enerŐyͲƐaǀinŐ ƐoůƵƟon Ĩor ƚŚe ŵoƐƚ 
deŵandinŐ ĐƵƐƚoŵerƐ͘ dŚey enƐƵre ƉerĨeĐƚ ƚŚerŵaů inƐƵůaƟon in ƚŚe ůoǁer Ɖarƚ oĨ 
ƚŚe ƐƚrƵĐƚƵre ;ůoǁ ƚŚreƐŚoůdͿ͘ Very ŚiŐŚ ƐƚrƵĐƚƵraů dƵraďiůiƚy and Ɛƚaďiůiƚy ŚaƐ ďeen 
aĐŚieǀed dƵe ƚo ƚŚe Ɛƚeeů reinĨorĐeŵenƚƐ ǁiƚŚ ůarŐe ĐroƐƐͲƐeĐƟonƐ͘ Iƚ iƐ ƉoƐƐiďůe ƚo 
ƵƐe a driƉ ĐaƉ ǁiƚŚ a ďrƵƐŚ ƐǁeeƉ͘

AA ǁide ranŐe oĨ ĐoůoƵrƐ and ŵodeůƐ aůůoǁƐ yoƵ ƚo ĐŚooƐe ƚŚe doorƐ ĐƵƐƚoŵiǌed ƚo 
indiǀidƵaů needƐ͘ dŚeir aeƐƚŚeƟĐƐ ƚoŐeƚŚer ǁiƚŚ eǆĐeůůenƚ ƚeĐŚniĐaů ƉaraŵeƚerƐ 
ŵaŬe ƚŚe V�<A ^L ϴϮ doorƐ a ƐƵre inǀeƐƚŵenƚ Ĩor yearƐ ƚo Đoŵe͘
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ϭ

Ϯ

ϵ
ϭϬ

,ŝĚĚĞŶ�ŚŝŶŐĞ
Ͳ ŐiǀeƐ ǁindoǁƐ a ƐƵďƚůe ůooŬ
Ͳ eǆĐeůůenƚ dƵraďiůiƚy and ůoǁ ǁear oĨ eůeŵenƚƐ
Ͳ ĐonƟnƵoƵƐ ƐeaůinŐ ŐƵaranƚeeƐ eǆĐeůůenƚ ƚŚerŵaů and aĐoƵƐƟĐ inƐƵůaͲ
Ɵon
Ͳ nƵŵeͲ nƵŵeroƵƐ adjƵƐƚŵenƚ ƉoƐƐiďiůiƟeƐ aůůoǁ ŵainƚaininŐ ƐŵooƚŚ oƉeraͲ
Ɵon oĨ ĐaƐeŵenƚƐ Ĩor a ůonŐ Ɵŵe

ϭ

GƌĂĚƵĂů�Ɵůƚ
Ͳ enaďůeƐ adjƵƐƟnŐ ƚŚe inƚenƐiƚy oĨ ǀenͲ
ƟůaƟon͖ ǁindoǁƐ Đan ďe Ɛeƚ in ϱ diīerͲ
enƚ ƉoƐiƟonƐ ;Ɵůƚ ranŐe Ĩroŵ ϰ ƚo ϯϯ 
ŵŵͿ

Ϯ

tŝŶƚĞƌͲƐƵŵŵĞƌ�Ăŝƌ�ůĂƚĐŚ
Ͳ redƵĐeƐ Śeaƚ ůoƐƐ and ƐaǀeƐ enerŐy
Ͳ in ƚŚe ƐƵŵŵer͕  a ǁindoǁ iƐ Ɵůƚed aƐ 
ƵƐƵaů͖ in ƚŚe ǁinƚer ƚŚe Ɵůƚ iƐ ůiŵiƚed ƚo 
aƉƉroǆ͘ ϰϬ ŵŵ
Ͳ iͲ inƚeŐraƚed ƉroƚeĐƟon aŐainƐƚ ĐůoƐinŐ 
ƐŚƵƚ

ϯ

^W^�ŵŝĐƌŽͲǀĞŶƟůĂƟŽŶ
Ͳ ĐonƐƚanƚ ƐƵƉƉůy oĨ ƚŚe neĐeƐƐary 
ǀoůƵŵe oĨ ĨreƐŚ air ǁiƚŚoƵƚ draŌƐ
Ͳ ŵiniŵiǌed riƐŬ oĨ ĨƵnŐƵƐ and a ŚeaůƚŚy 
Đůiŵaƚe in ƚŚe rooŵ

ϰ

^ƚĂŶĚĂƌĚ�ŚŝŶŐĞϱ

Aǀaiůaďůe ĮƫnŐƐΎ

Ύ�oeƐ noƚ aƉƉůy ƚo ůine ĐoŵĨorƚ ůine



ϮϴͮϮϵ

ϯ

ϰ

ϱ

ϲ

ϳ

ϴ

�ĂůĐŽŶǇ�ƐŶĂƉƉĞƌ�ĐĂƚĐŚ
Ͳ ƚoŐeƚŚer ǁiƚŚ a Śandůe͕ iƚ aůůoǁƐ 
ƐŚƵƫnŐ ƚŚe ǁindoǁ Ĩroŵ ƚŚe oƵƚƐide͕ 
ƉroƚeĐƚƐ aŐainƐƚ ůooƐinŐ Śeaƚ Ĩroŵ a 
rooŵ͕ deaĐƟǀaƚed in ƚŚe Ɵůƚ ƉoƐiƟon

ϲ

CĂƐĞŵĞŶƚ�ůŝŌ
Ͳ ƉreǀenƚƐ ƐaŐŐinŐ oĨ ĐaƐeŵenƚƐ͕ 
enƐƵreƐ ƐŵooƚŚ ĐůoƐinŐ͕ ƉreǀenƚƐ ŵiƐͲ
ŚandůinŐ

ϳ

AŶƟͲďƵƌŐůĂƌǇ�ĐĂƚĐŚ
Ͳ a neǁ ŐeneraƟon oĨ ůaƚĐŚeƐ ƉroǀideƐ 
ŚiŐŚ ƐeĐƵriƚy and ůoǁ ĨriĐƟon ůeǀeůƐ

ϴ

ZŽƚĂƟŶŐ�ŵƵƐŚƌŽŽŵ�ƐǁŝǀĞů
Ͳ ůoĐŬinŐ eůeŵenƚ in ƚŚe Ĩorŵ oĨ a 
roƚaƟnŐ ŵƵƐŚrooŵ͕ ǁŚiĐŚ enaďůeƐ 
ƐŵooƚŚ and ƚroƵďůeͲĨree oƉeninŐ͕ 
ƟůƟnŐ͕ and ĐůoƐinŐ oĨ ǁindoǁƐ
Ͳ adaͲ adaƉƚƐ aƵƚoŵaƟĐaůůy ƚo ĐŚanŐinŐ ĐonͲ
diƟonƐ͕ Ĩor eǆaŵƉůe ƚo ƚŚe aŵďienƚ 
ƚeŵƉeraƚƵre
Ͳ enaďůeƐͲƐŵooƚŚ adjƵƐƚŵenƚ oĨ 
ƉreƐƐƵre

ϵ

,ĂŶĚůĞͲĐŽŶƚƌŽůůĞĚ�ŽƉĞŶŝŶŐ�ďƌĂŬĞ
Ͳ indiǀidƵaů adjƵƐƚŵenƚ oĨ oƉeninŐ ǁidƚŚ͗ ĐaƐeŵenƚ iƐ ďůoĐŬed aƚ any 
deƐired orienƚaƟon
Ͳ ŬeeƉƐ ƚŚe ĐaƐeŵenƚ in ƚŚe oƉen ƉoƐiƟon eǀen in ƐƚronŐ ǁind
Ͳ eaƐy ƚo reƚroĮƚ

ϭϬ
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ǁŚiƚe ďroǁn anƚŚraĐiƚe &ϭ ;ƐiůǀerͿ &ϰ ;ǀinƚaŐe ŐoůdͿ &ϵ ;ƟƚaniƵŵͿ ǀerƐion ǁiƚŚ a 
ƉƵƐŚͲďƵƩon

ǀerƐion ǁiƚŚ a 
Ŭey

^
^ƚandard ,andůeƐ in ǁindoǁƐ A^ϰϬϬϬ͕ A^ PLU^͕ V�<A P&ϳϬ
,AE�LE^�ͮ�^TAE�AZ�

TŚŝƐ�ŵŽĚĞů�ŝƐ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐŽůŽƵƌƐ͗

PreŵiƵŵ ,andůeƐ in ǁindoǁƐ  I��ALϴϬϬϬ͕ PA^^IV LIN� PLU^͕ PA^^IV 
LIN� ULdZA͕ V�<A ^LϴϮ
TŚŝƐ�ŵŽĚĞů�ŝƐ�ĂǀĂŝůĂďůĞ�ŝŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĐŽůŽƵƌƐ͗

ǁŚiƚe ďroǁn anƚŚraĐiƚe &ϭ ;ƐiůǀerͿ &ϰ ;ǀinƚaŐe ŐoůdͿ &ϵ ;ƟƚaniƵŵͿ ǀerƐion ǁiƚŚ a 
ƉƵƐŚͲďƵƩon

ǀerƐion ǁiƚŚ a 
Ŭey

ǁŚiƚe ďroǁn &ϰ ;ǀinƚaŐe ŐoůdͿ &ϭ ;ƐiůǀerͿ &ϵ  ;ƟƚaniƵŵͿ ǀerƐion ǁiƚŚ a 
ƉƵƐŚͲďƵƩon

ǀerƐion ǁiƚŚ a Ŭey

ACC�^^KZI�^ Ͳ ,AN�L�^



ϯϬͮϯϭ

ǁŚiƚe ďroǁn &ϰ ;ǀinƚaŐe ŐoůdͿ &ϭ ;ƐiůǀerͿ &ϵ ;ƟƚaniƵŵͿ ǀerƐion ǁiƚŚ a 
ƉƵƐŚͲďƵƩon ǀerƐion ǁiƚŚ a Ŭey

ǁŚiƚe ďroǁn &ϵ ;ƟƚaniƵŵͿ &ϰ ;ǀinƚaŐe ŐoůdͿ &ϭ ;ƐiůǀerͿ  &ϵϬϬϱ ;ďůaĐŬͿ
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�oƵďůe ŐůaǌinŐ ;ƐinŐůe ĐŚaŵďerͿ driƉůe ŐůaǌinŐ ;doƵďůe ĐŚaŵďerͿ

EEEZGzͲE&&/C/EET�GLA�/EG
dŚey redƵĐe Śeaƚ ůoƐƐ Ĩroŵ ďƵiůdinŐƐ ďy ƵƉ ƚo ϰϬй 
ǁŚiůe reƚaininŐ ƚŚe enerŐy Ĩroŵ Ɛoůar radiaƟon͘
dŚiƐ Ŭind oĨ oƉƟŵiƐed enerŐy ĐonƐƵŵƉƟon ůeadƐ ƚo 
ƐiŐniĮĐanƚ ŵoney ƐaǀinŐƐ on ŚeaƟnŐ ďiůůƐ 
ĐoŵƉared ƚo ƚradiƟonaů ǁindoǁƐ͘

^A&ETz�GLA�/EG
TĞŵƉĞƌĞĚ�Ͳ ƉaneƐ ǁiƚŚ enŚanĐed ŵeĐŚaniĐaů and 
ƚŚerŵaů reƐiƐƚanĐe͕ ďreaŬƐ inƚo ƚŚoƵƐandƐ oĨ ƉieĐeƐ 
ǁŚen ƐŚaƩered͘
LĂŵŝŶLĂŵŝŶĂƚĞĚ� Ͳ ƉaneƐ ůaŵinaƚed ǁiƚŚ Įůŵ ůayerƐ͕ 
ǁŚiĐŚ reƚain ƉieĐeƐ oĨ ŐůaƐƐ in ƚŚe ǁindoǁ ǁŚen iƚ 
ďeĐoŵeƐ ƐŚaƩered͘
AŶƟͲďƵƌŐůĂƌǇ  Ͳ a ƐƉeĐiaů ƚyƉe oĨ ůaŵinaƚed ŐůaƐƐ 
ǁiƚŚ ŵore Įůŵ ůayerƐ ŵaŬinŐ ďreaĐŚinŐ ƚŚe Ɖane 
ŵore diĸĐƵůƚ͘

ACC�^^KZI�^ Ͳ PAN�^͕ tAZM ^PAC�Z



ϯϮͮϯϯ

Aǀaiůaďůe ĐoůoƵrƐ oĨ ͞ǁarŵ ƐƉaĐer͟

^UEͲWZOO&�WAEE^
'ůaƐƐ ǁiƚŚ a ƐeůeĐƟǀe Įůŵ͕ ǁŚiĐŚ reŇeĐƚƐ ƵƉ ƚo ϳϱй 
oĨ Śeaƚ radiaƟon͕ enƐƵrinŐ ĐoŵĨorƚaďůe ƚeŵƉeraͲ
ƚƵre in rooŵƐ ĨaĐinŐ ^oƵƚŚ͘

^OUE��A�^OZ�/EG�GLA^^
'ůaƐƐ ůiŵiƟnŐ ƚŚe ƉroƉaŐaƟon oĨ ƐoƵnd ǁaǀeƐ inƚo 
rooŵƐ͘

ECLA��GLA�/EG
DOZE�EATUZAL�L/G,T�AE���T,E�^EE^E�O&�tELLͳ�E/EG�
AeAeƐƚŚeƟĐ aƉƉearanĐe͕ ƉerĨeĐƚ ƚŚerŵaů inƐƵůaƟon͕ 
ŚiŐŚ enerŐy ŐainƐ͕ aĐĐeƐƐ ƚo naƚƵraů dayůiŐŚƚ Ͳ �CLA� 
ŵaŬeƐ iƚ ƉoƐƐiďůe ƚo ŵeeƚ ƚŚe ŵoƐƚ ƐƚrinŐenƚ reƋƵireͲ
ŵenƚƐ reŐardinŐ ƚŚe enerŐy eĸĐienĐy oĨ ǁindoǁƐ and 
ƚŚe ĐoŵĨorƚ oĨ reƐidenƚƐ ǁiƚŚoƵƚ any ĐoŵƉroŵiƐeƐ͘
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KZNAM�Nd^ͲCKLKUZ^



ALUWZO&

^C,mCO

ALUMINIUM :KIN�Zz



ϯϲͮϯϳ

AL/WLA^T
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WOE�/O

ALUMINIUM :KIN�Zz



ϯϴͮϯϵ

t/COEA
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